In this research, mucosal localizations of bombesin, glucagon and somatostatin-14 immunoreactive in some regions of digestive tract of Gallus gallus domestica during the prenatal and postnatal periods were examined using an immunohistochemical technique. For this purpose 80 embryos (beginning from the 6th day of incubation to end of incubation every days), 5 chicks (a-week-old chick) and 10 adult chicken (45 and 60 days old) were used as material. The sections which taken from proventriculus and gizzard stained immunohistochemically. Bombesin immunoreactive cells were firstly observed in Lamina epithelialis (L. epithelialis) of proventriculus on 17 th day of incubation (d.i.). Glucagon immunoreactive cells were firstly seen at few numbers in glands of proventriculus and L. epithelialis of gizzard at 9 d.i. Somatostatin-14 immunoreactive cells were firstly observed in stratified epithelium of proventriculus and gizzard at 6 d.i. In adult period, bombesin, glucagon and somatostatin-14 immunoreactive cells weren' t found in glandular epithelium of gizzard.
Introduction
Endocrine cells that are located in gastrointestinal tract mucosa, form a part of APUD (Amine Precursor Uptake and Decarboxylation) series which are widely present in organism (4, 13, 27) . In recent years, DNES (Diffuse Neuro Endocrine System) has taken place of APUD (14, 19, 20, 35) . The systems which are constitued by these cells are called gastroenteropancreatic (GEP) system or gastroenteropancreatic-neuroendocrine system (1, 13, 20, 22, 35) . Endocrine cells that include avian pancreatic polypeptide, bombesin, cholecystokinin, chromogranin A and B, gastrin, glucagon, met-enkephalin, motilin, neurotensin, serotonin, somatostatin, substance P and vasoactive intestinal peptid were found in gastrointestinal tract mucosa at the end of the studies done during the prenatal and postnatal periods in birds (2, 10, 16, 24, 26) .
Bombesin is a tetradecapeptide which was isolated from the skin of the frog Bombina bombina and has been shown to have a wide variety of actions in mammals including stimulation of gastrin, cholecystokinin and pancreatic polypeptide release, gastrointestinal motility, pancreatic enzyme secretion, hypothermia, hypoglycaemia and reduction of glomerular filtration (11, 28, 29) .
Glucagon the other peptide to be studied by means of localization in proventriculus and gizzard produced in the gut, pancreas, and the central and peripheral nervous systems and exhibit a wide variety of biological actions in which several act as neurotransmitters (15) .
Somatostatin is a cylic fourteen amino acid peptide isolated first from the hypothalamus and found to block the secretion of growth hormone and was subsequently shown brain, pancreas and gastrointestinal tract (3, 7, 18, 31) . It is capable of inhibiting the release of glucagon, gastrin, motilin, pancreatic polypeptide, GIP, secretin, prolactin and TSH and gastric acid and pancreatic exocrine secretion (17, 28, 30) .
The aim of this study was to determine mucosal localizations of cells that secrete bombesin, glucagon and somatostatin-14 in proventriculus and gizzard by the peroxidase-antiperoxidase (PAP) method in Gallus gallus domestica during the prenatal and postnatal periods and to provide data for the other researches.
Materials and Methods
Materials were obtained from 80 embryos (beginning from the 6th day of incubation to the time of hatching every days), 5 young chicks (a-week-old chick) and 10 adult chicken (45 and 60 days old). The samples were taken from proventriculus and gizzard were fixed in Bouin' s fluid for 24h. After dehydration by passing tissues through a series of alcohol solutions, the samples were vacuum-embedded in parafin. After trimmed 10μm at every turn, serial sections were cut 6-7μm. Sections were stained immunohistochemically using the peroxidase-antiperoxidase (PAP) method (25) . After dewaxing, the sections were hydrated through a graded series of alcohol solutions and treated with 0.3% H 2 O 2 in methanol for 20 min. The sections were rinsed with 0.01M PBS (pH 7.4) containing 0.2% Triton X-100 and 0.1% Bovine serum albumine. Subsequently, the sections were incubated for 20-30 min at room temperature in normal goat serum (01-6201, Zymed), then they were incubated with specific antisera for 16-20 h at 4°C. Details of antisera used in this study are listed in Table I . After rinsing in TRIS bufferded saline (TBS), the sections were incubated in goat anti rabbit IgG (1/50; G-5268, Sigma) for 20-30 min. Following a secondary rinse in TBS, the sections were incubated with PAP complex (1/100; P1291, Sigma) for 30 min at room temperature. The immunoreactions were visualized using a solution of 0.06% DAB (3.3'-diaminobenzidine tetrahydrochloride (0430-5G, Amresco) containing 0.03% H 2 O 2 in 0.5M TBS pH 7.6 for 10-30 min. The sections passed through the series of alcohol and xylene series were investigated under light microscopy after having been covered with entellan. The method of Masson's trichrome was practised on the sections in order to identify the histological structure (5) . The counting of endocrine cells was made in proventriculus and gizzard having an average of 25-80 µm epithelium' s thickness and 1000-7000 µm epithelium' s length at the early stages of development (6 th -11 th days of incubation). At the next stages of development, since 12 d.i. approximately 15000 plica gastrica (at the begining their width was 30 µm, length was 55 µm; at the next stages their width was 10 µm, their length was 125 µm) belonging to each period had been found when the plica gastrica was shaped. And also immunoreactive cells were counted in these plica gastrica. All the periods that immunoreactive cells in glands of proventriculus and gizzard having nearly diameter of 55-700 µm were also counted in all periods that were studied. The number of immunoreactive cells in each area were measured by the method of One-Way ANOVA.
Results
The tables II, III and IV show the distribution and frequency of bombesin, glucagon and somatostatin immunoreactive cells in proventriculus and gizzard respectively. Gizzard: No bombesin cells were observed in prenatal period. In a week and adult period, although the number of cells was few in L. epithelialis of gizzard, they were not seen glandular epithelium.
Glucagon
Proventriculus: Few cells were firstly detected in proventricular glands at 9 d.i. Glucagon immunoreactive cells were firstly observed in L. epithelialis at 10 d.i. At 11 d.i. glucagon immunoreactive cells were dense in L. epithelialis but they were few in glands. At 18 d.i. there was very little decrease in the number of cells as compared to the previous periods. At 20 d.i. while no glucagon cells were seen in glands, their number was few in L. epithelialis of proventriculus. Some increase in the number of glucagon immunoreactive cells was attained as opposed to the previous period at 21 d.i. In a-week-old chick, no cells were observed in glandular epithelium. In adult period it was seen that glucagon immunoreactive cells were at few numbers in proventricular glands and L. epithelialis (Fig.1) . 
Somatostatin-14
Proventriculus: Somatostatin-14 immunoreactive cells were firstly observed at few numbers in stratified epithelium of proventriculus at 6 d.i. At 9 d.i. their number was few in glands of proventriculus. It was seen that the number of immunoreactive cells in glands increased and in L. epithelialis were few at 11 d.i. Although the number of immunoreactive cells in glands increased at 15 d.i. it was found that it was few at 18 d.i. Though in a-week-old chick's glands of proventriculus the cells' density increased (Fig. 2) , in adult period immunoreactive cells were not observed. But they were seen in L. epithelialis in this period.
Gizzard: Somatostatin-14 immunoreactive cells
were firstly observed at few numbers in stratified epithelium of gizzard at 6 d.i. Very little increase was observed in L. epithelialis at 9 d.i. (Fig.3) . It was detected that the number of immunoreactive cells increased in L. epithelialis at 15 d.i. While they decreased in L. epithelialis at 20 d.i., they were not seen at 21 d.i. In this period somatostatin-14 immunoreactive cells were not observed in gizzard.
Discussion and Conclusion
It was reported that the first bombesin cells in proventriculus were seen in chicken at 11 and 18 d.i. (10, 16) , in duck at 17 d.i. (9) . We determined the first cells in L. epithelialis of proventriculus at 17 d.i. while previous authors (10, 16) found them at 11 and 18 d.i.
Though (6, 8) reported that few number of bombesin immunoreactive cells were present in glandular epithelium of proventriculus in adult ostrich and domestic duck, this study found no bombesin cells that localize in glandular epithelium in adult period. Castaldo and Lucini (1994) demonstrated the first, few bombesin immunoreactive cells in duck gizzard at 23 d.i. In present study few number of immunoreactive cells was firstly detected in a-week-old chick' s L. epithelialis.
It was reported that bombesin immunoreactive cells in adult ostrich gizzard were numerous (6) whereas the number of cells was few in adult domestic duck gizzard (8) . Contrary to these results no cells detected in postnatal period.
Though it was indicated that glucagon immunoreactive cells in L. epithelialis of proventriculus were appeared at 12 d.i. in quail (32) Aswegen (1990) is study on ostrich reported these cells were seen in large numbers in L. epithelialis. In this study, it was observed that few number of somatostatin immunoreactive cells in L. epithelialis of proventriculus is in agreement with the findings of Richardson et al. (1988) . Castaldo and Lucini (1994) firstly detected a few somatostatin immunoreactive cells in duck gizzard at 25 d.i. We identified this immunoreactive cells in stratified epithelium of gizzard at 6 d.i.
Although various investigators (6, 8, 12, 21, 34 ) detected somatostatin immunoreactive cells in gizzard of different species in adult period, no somatostatin immunoreactive cells were identified in this study.
In conclusion, the time of first appearance of bombesin, glucagon, somatostatin immunoreactive cells in the prenatal period may be related to time of hatching in different avian species. Also the findings obtained in the adult period showed both some differences and similiarities from those of other avian species, concerning the relative frequency and distribution of these immunoreactive cells in the gastrointestinal tract seem to be affected by feding habits of different avian species.
